The roles of Ca2+/calmodulin- and cGMP-dependent pathways in gametogenesis of a rodent malaria parasite, Plasmodium berghei.
The induction mechanism of gamete formation (gametogenesis) in a rodent malaria parasite, Plasmodium berghei, was investigated using Ca2+ antagonists, protein kinase inhibitors and amiloride, an inhibitor of monovalent cation/H+ exchange. Treatment with 3,4,5-trimethoxybenzoic acid 8-(diethylamino)octyl ester (TMB-8, a Ca2+ release inhibitor) and W-7/W-66 (calmodulin inhibitors) blocked formation of male gametes by inhibiting DNA synthesis from 1.5C to 8C level. In contrast, inhibitors of cAMP/cGMP-dependent protein kinases such as H-8, H-87, H-89 and staurosporine also ceased the development of gametocytes, but DNA synthesis in male gametocytes occurred as in the controls. Electron microscopy revealed that male gametocytes treated with TMB-8 and W-7 failed to enlarge nuclei and to form axonemes in the cytoplasm. In female gametocytes, treatment with both Ca2+ antagonists resulted in a dramatic morphological change in the endoplasmic reticulum (ER), which is thought to be a Ca2+ store. The ER network condensed near nuclei and was laminated by the abnormal attachment of ribosomes between two ER membranes. On the other hand, male gametocytes treated with protein kinase inhibitors or amiloride had enlarged nuclei and axonemes, but failed to develop further. The ER network in female gametocytes treated with these inhibitors was similar to that in the controls.